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Abstract
Objective:  To  determine  the  effect  of  the  use  of  hearing  aids  in  self-perception  of  tinnitus  and
hearing loss  in  the  elderly.
Methods:  A  total  of  24  elderly  patients  between  60  and  70  years  of  age  with  moderate-grade
sensorineural  hearing  loss  were  evaluated  and  divided  into  two  groups  according  to  the  presence
or absence  of  tinnitus.  All  volunteers  were  ﬁtted  with  binaural  micro-channel  hearing  aids  of
the same  brand  and  model  and  submitted  to  tests,  scales,  and  questionnaires  relevant  to  this
topic. The  evaluations  were  performed  before  and  after  one  and  three  months  of  effective  use
of these  hearing  aids.
Results:  Acoustic  stimulation  through  the  effective  use  of  hearing  aids  caused  a  reduction  in
the perception  of  tinnitus  sound  intensity  (especially  in  evaluations  with  the  prosthesis  on)  and
in nuisance  associated  with  this  symptom  and  with  hearing  loss.  In  addition,  all  participants
were satisﬁed  with  the  use  of  hearing  aids.
Conclusion:  The  continuous  use  of  hearing  aids  is  beneﬁcial  for  the  treatment  of  tinnitus  and
hearing loss,  bringing  satisfaction  to  users.
© 2015  Associac¸a˜o  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Ce´rvico-Facial.  Published  by
Elsevier Editora  Ltda.  All  rights  reserved.
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PALAVRAS-CHAVE
Questionários;
Escalas;
Idoso;
Zumbido;
Auxiliares  de  audic¸ão
Efeitos  da  ampliﬁcac¸ão  sonora  na  autopercepc¸ão do  zumbido  e  da  perda  auditiva  em
idosos
Resumo
Objetivo:  Veriﬁcar  o  efeito  do  uso  de  próteses  auditivas  na  autopercepc¸ão  do  zumbido  e  da
perda auditiva  em  idosos.
Método:  Foram  avaliados  24  idosos  com  perda  auditiva  neurossensorial  de  grau  moderado  e
idades entre  60  e  70  anos  divididos  em  dois  grupos  conforme  a  presenc¸a  ou  não  de  zumbido.
Todos os  voluntários  foram  adaptados  binauralmente  com  próteses  auditivas  micro  canais  de
mesmo fabricante  e  modelo  e  submetidos  a  testes,  escalas  e  questionários  pertinentes  ao  tema.
As avaliac¸ões  ocorreram  pré,  e  após  um  e  três  meses  de  uso  efetivo  das  próteses  auditivas.
Resultados:  A  estimulac¸ão  acústica  por  meio  do  uso  efetivo  de  próteses  auditivas  propiciou
reduc¸ão na  autopercepc¸ão  da  intensidade  sonora  do  zumbido  (principalmente  nas  avaliac¸ões
com as  próteses)  e  no  desconforto  com  este  sintoma  e  com  a  perda  auditiva.  Além  disso,  todos
os participantes  mostraram-se  satisfeitos  com  o  uso  dos  dispositivos  de  ampliﬁcac¸ão.
Conclusão:  O  uso  contínuo  das  próteses  auditivas  é  benéﬁco  ao  tratamento  do  zumbido  e  da
perda auditiva,  além  de  implicar  na  satisfac¸ão  dos  usuários.
© 2015  Associac¸a˜o  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Ce´rvico-Facial.  Publicado  por
Elsevier Editora  Ltda.  Todos  os  direitos  reservados.
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ccording  to  the  World  Health  Organization,  tinnitus,  i.e.,
ound  perception  by  a  person  in  the  absence  of  an  exter-
al  generating  source,1 is  a  symptom  that  affects  about  278
illion  people  worldwide,  and  about  28  million  in  Brazil.2
nternational  data  indicate  that  the  prevalence  of  tinnitus
n  the  general  population  increased  from  15%  to  25.3%  in
nly  15  years,  and  these  numbers  grow  with  the  increasing
ge  of  the  population.3
Approximately  20%  of  patients  with  chronic  tinnitus  (tinn-
tus  present  for  over  three  months)  experience  a  signiﬁcant
uisance  effect,4 and  among  other  complaints  describe
aws  in  reasoning,  memory,  and  concentration;  impair-
ent  of  speech  discrimination  and  ability  to  maintain
elective  attention;  and  decreased  pleasure  derived  from
eisure  activities,  resting,  and  conviviality  in  their  social
nvironment.5--7
A  temporary  or  permanent  decrease  in  auditory  stimuli
sensory  deﬁcit)  increases  the  sensitivity  of  subcortical  neu-
ons,  resulting  in  the  plastic  reorganization  of  the  auditory
ortex,  with  subsequent  sustained  awareness  of  tinnitus.8,9
The  literature  suggests  that  feelings  of  intensity  with
espect  to  tinnitus  may  be  related  to  the  nuisance  caused
y  this  condition,10,11 and  that  there  are  several  tools12--15
hich  can  be  used  to  assess  and  monitor  the  treatment
f  patients  suffering  from  this  symptom,  among  which  the
uthors  emphasize  the  acuphenometry  test,  the  visual-
nalogue  scale  (VAS),  and  the  Tinnitus  Handicap  Inventory
THI)  questionnaire.  In  patients  with  tinnitus  associated  with
earing  loss,  the  IOI-HA  (International  Outcome  Inventory
or  Hearing  Aids)  is  also  of  value  when  rehabilitation  is
hrough  the  use  of  hearing  aids.
Studies  of  plasticity  have  suggested  that  an  increase
f  the  auditory  stimulus  provided  by  sound  ampliﬁcation
hrough  the  use  of  hearing  aids  can  induce  secondary
a
t
olasticity,  helping  to  decrease  the  nuisance  associated  with
innitus.16,17
From  this  perspective,  the  hypotheses  that  guided  us  to
nitiate  this  research  were  that  the  use  of  sound  ampliﬁca-
ion  would  reduce  the  sensation  of  intensity  of  tinnitus  in  the
lderly  with  hearing  impairment  and  decrease  the  nuisance
ssociated  with  both  symptoms  (tinnitus  and  hearing  loss),
etermining  the  success  of  patient’s  adaptation  to  hearing
ids.
Considering  that  the  presence  of  tinnitus  also  interferes
n  health  self-perception  in  the  elderly,18 the  present  study
imed  to  verify  the  effect  of  the  use  of  hearing  aids  in
elf-perception  of  tinnitus  in  the  elderly  with  hearing  impair-
ent.
ethods
his  research  was  conducted  in  the  Integrated  Cen-
er  for  Assistance,  Research,  and  Education  in  Hearing
Núcleo  Integrado  de  Assistência,  Pesquisa  e  Ensino  em
udic¸ão  [NIAPEA]),  Department  of  Phonoaudiology,  Escola
aulista  de  Medicina/Universidade  Federal  de  São  Paulo
EPM/UNIFESP)  during  the  years  2013  and  2014,  after
pproval  by  the  Ethics  Committee  in  Research,  UNIFESP,
nder  Presentation  Certiﬁcate  for  Ethics  Assessment  (CAAE)
o.  09876112.1.0000.5505.
This  study  consisted  of  an  interventional  prospective
tudy  and  of  a  non-probabilistic  sample,  which  monitored
nd  evaluated  24  elderly  patients  aged  60--70  years,  divided
nto  two  groups  according  to  the  presence  or  absence  of  tinn-
tus  symptoms.  The  subjects’  participation  was  voluntary
nd  conﬁrmed  by  signing  the  informed  consent.Initially,  a  survey  was  conducted  with  a  medical  record
nalysis  of  all  patients  who  were  seen  in  the  service  between
he  years  2010  and  2013  in  order  to  ascertain  the  occurrence
f  tinnitus  in  the  population  attended  to  in  NIAPEA.  There
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were  3580  medical  records  analyzed,  with  the  exclusion  of
those  subjects  outside  the  intended  age  group  of  this  study,
resulting  in  658  medical  records.  Of  these,  it  was  found  that
512  (78%)  patients  reported  the  presence  of  tinnitus  (with
or  without  nuisance)  and  146  (22%)  reported  not  having  the
symptom.
Accordingly,  eligibility  criteria  were  deﬁned  for  the
composition  of  the  sample  and  formation  of  study  (TG  --  with
tinnitus)  and  control  (TGw/o  --  without  tinnitus)  groups.
Thus,  for  both  groups,  inclusion  criteria  were  presence
of  moderate-grade  bilateral  acquired  sensorineural  hearing
loss  (mean  of  pure  tone  auditory  thresholds  41--60  dB  HL  at
500,  1000,  2000,  and  4000  Hz),  ﬂat  or  slightly  downward
audiometric  conﬁguration,  speech  recognition  percentage
scores  of  ≥76%,  and  type-A  tympanometry  curves  in  both
ears.  Furthermore,  Brazilian  Portuguese  was  required  to
be  their  mother  tongue;  ﬁnally,  subjects  needed  to  be
candidates  for  the  use  of  binaural  microchannel  hearing
aids.
For  the  TG:  after  this  ﬁrst  selection,  patients  who  met
these  criteria  were  submitted  to  the  VAS  and  the  THI  ques-
tionnaire,  because  only  patients  with  a  constant  awareness
of  annoying  tinnitus  remained  in  the  group,  according  to  the
following  criteria  deﬁned  for  this  study:  VAS  ≥  5  (at  least
moderate  grade)  and  THI  ≥  38  (at  least  moderate  grade).19
For  the  TGw/o: it  was  required  not  to  have  the  symptom
under  study.
Subjects  with  obvious  neurological,  articulatory,  and/or
verbal  ﬂuency  disorders  and  those  with  previous  experience
with  the  use  of  hearing  aids  also  were  excluded.
Given  the  eligibility  criteria  listed  above  and  after  the
investigation  conducted  through  analysis  of  medical  records
and  telephone  and/or  face-to-face  contact,  the  ﬁnal  sam-
ple  consisted  of  24  subjects  (18  females  and  six  males)
distributed  in  two  groups:  TG  =  12  and  TGw/o  =  12.
Procedures
TG  seniors  who  met  eligibility  criteria  were  submitted  to
an  acuphenometry  test  (perception  of  frequency  and  sound
intensity  level  of  tinnitus  measurements),  VAS  (subjective
degree  of  nuisance  caused  by  hearing  loss  and  tinnitus),  THI
(subjective  degree  of  nuisance  caused  by  tinnitus),  and  IQ-
ISAD  (success  of  the  patient’s  adaptation  to  hearing  aids)
questionnaires.  TGw/o  seniors  were  submitted  to  VAS  (sub-
jective  degree  of  nuisance  caused  by  hearing  loss)  and
IQ-ISAD.
In  this  study,  effective  use  of  hearing  aids  mandated  that
the  subject  used  the  device  for  at  least  eight  hours/day.  All
seniors  were  ﬁtted  with  microchannel  hearing  aids  of  the
same  brand  and  model,  whose  frequency  range  described  in
the  technical  sheet  ranges  from  150  to  7000  Hz.
The  acuphenometry  test,  used  to  measure  data,  such  as
perception  of  frequency  and  intensity  of  tinnitus,  is  quite
useful  in  assessing  and  monitoring  treatment  of  patients
with  this  symptom,14 and  was  implemented  at  three  points
in  time:  before  the  ﬁtting  of  hearing  aids  (T1),  after  one
month  (T2),  and  after  three  months  of  effective  use  (T3).
In  T2  and  T3,  the  tests  were  applied  with  and  without  the
device,  utilizing  a  Grason-Stadler  GSI  61  audiometer  with
supra-aural  TDH  50P  phones.
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The  VAS  is  an  easy-to-use  scale  that  is  most  commonly
sed  in  studies  on  this  subject,14 and  provides  self-assigned
cores  between  0  and  10  reﬂecting  the  nuisance  associated
ith  the  assessed  symptom  (tinnitus  or  hearing  loss)  in  a
imple  and  objective  way.
The  THI  questionnaire,  developed20 in  1996  and
dapted12 and  validated21 for  Brazilian  Portuguese,  assesses
motional,  functional,  and  catastrophic  aspects  of  tinnitus
atients.
The  IQ-ISAD  questionnaire,  proposed22 in  2002  and  also
ranslated  and  adapted  into  Portuguese,15 reﬂects  the
uccess  of  the  patient’s  adaptation  to  hearing  aids,  by  evalu-
ting  each  of  the  following  areas:  use,  beneﬁt,  limitation  of
ctivities,  satisfaction,  participation  restriction,  impact  of
earing  loss  in  contact  with  other  people,  and  quality  of  life.
hese  domains  are  only  evaluated  in  patients  with  hearing
ids,  after  experience  with  the  use  of  ampliﬁcation.
tatistics
n  the  statistical  analysis,  SPSS  v.  17,  Minitab  v.  16,  and  Excel
010  software  were  used.  Wilcoxon  (evolution  of  the  indi-
iduals  within  the  group)  and  Mann--Whitney  (comparison
etween  groups)  tests  also  were  used.  This  study  adopted
he  0.05  signiﬁcance  level  (5%)  for  statistical  analysis.  In  the
ables,  the  statistically  signiﬁcant  values  were  marked  with
n  asterisk  [*];  however,  those  values  that,  due  to  their  prox-
mity  to  the  acceptance  limit,  tended  to  be  signiﬁcant  (up
o  5%  above  the  value  of  ˛  adopted),  were  marked  with  a
ash  character  (#).
esults
his  study  evaluated  24  elderly  patients:  12  women  aged
1--70  years  (mean  66.9)  in  the  TG,  and  six  men  and  six
omen  aged  61--69  years  (mean  64.5)  in  the  TGw/o.
The  range,  in  years,  of  education  for  the  TG  was  5--10
ears  and  for  the  TGw/o  was  6--10  years.
The  duration  of  time  from  the  onset  of  hearing  loss  until
he  intervention  with  hearing  aids  for  both  groups  exhibited
 variation  of  2--30  years  of  hearing  deprivation,  with  an
verage  of  8.7  years  for  the  TG  and  8.2  years  for  the  TGw/o.
The  length  of  time  from  the  onset  of  tinnitus  until  the
daptation  of  hearing  aids  averaged  10.5  years  for  the  TG,
anging  from  four  to  30  years.
Comparing  the  type  of  tinnitus  reported  by  the  patient
nd  the  measure  of  the  perception  of  pitch  frequency  of  this
ymptom  (acuphenometry),  100%  ‘‘pure  tone’’  tinnitus  was
bserved,  with  descriptions  such  as  whistle,  cricket,  bell,
issing,  and  buzzer,  at  frequencies  of  sensation  around  2000
nd  8000  Hz,  with  a  mean  of  5300  Hz  for  the  right  ear  and
100  Hz  for  the  left  ear.
The  sensation  of  sound  intensity  caused  by  tinnitus
acuphenometry)  in  the  TG  demonstrated  a  signiﬁcant
eduction  for  both  ears  over  the  evaluations  (Tables  1  and  2).
The  mean  scores  for  the  nuisance  associated  with  hear-
ng  loss,  as  measured  by  VAS,  decreased  over  time  in  both
roups,  with  statistically  signiﬁcant  difference  in  T3,  at
hich  time  the  TGw/o  experienced  less  nuisance  than  the
G  (Table  3).
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Table  1  Descriptive  statistics  and  comparative  study  among  time  points  of  evaluation  for  the  feeling  of  sound  intensity  (dB  SL)
of tinnitus  in  the  right  ear  (TG).
Measures  T1  T2w/o  T3w/o  T2  T3
Mean  6.66  6  5.28  4.47  3.78
Median 6.3 5.8  5  4.5  3.2
Standard deviation 1.3 1.23 0.99  1.24  1.18
Q1 5.7 5  4.8 3.5 3
Q3 7.7 6.8 6.2 5  5
n 12  12  12  12  12
CI 0.74  0.7  0.56  0.7  0.67
n, number of subjects; Q1, ﬁrst quartile; Q3, third quartile; CI, conﬁdence interval; TG, tinnitus group; T1, ﬁrst evaluation; T2w/o,
second evaluation without prosthesis; T2, second evaluation with prosthesis; T3w/o, third evaluation without prosthesis; T3, third
evaluation with prosthesis.
Statistical test used: Wilcoxon.
p-Values obtained in the comparison between time points: T2w/o × T1: 0.022*; T3w/o × T1: 0.002*; T2 × T1: 0.002*; T3 × T1: 0.002*.
Table  2  Descriptive  statistics  and  comparative  study  among  time  points  of  evaluation  for  the  perception  of  sound  intensity
(dB SL)  of  tinnitus  in  the  left  ear  (TG).
Measures  T1  T2w/o  T3w/o  T2  T3
Mean  6.66  6.19  5.47  4.61  3.61
Median 6.3  5.8  5.3  4.7  3.5
Standard deviation  1.38  1.29  1.17  1.59  1.06
Q1 6  5.5  5  4.1  3.2
Q3 7.6  7  6.2  5.1  4
n 12  12  12  12  12
CI 0.78  0.73  0.66  0.9  0.6
n, number of subjects; Q1, ﬁrst quartile; Q3, third quartile; CI, conﬁdence interval; TG, tinnitus group; T1, ﬁrst evaluation; T2w/o,
second evaluation without prosthesis; T2, second evaluation with prosthesis; T3w/o, third evaluation without prosthesis; T3, third
evaluation with prosthesis.
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DStatistical test used: Wilcoxon.
p-Values obtained in the comparison between time points: T2w/o
The  nuisance  from  tinnitus,  as  measured  by  VAS,  showed
 signiﬁcant  reduction  in  the  perception  of  intensity  from
innitus  in  the  TG  at  time  points  T2  and  T3  relative  to  T1
Table  4).
For  the  total  score  of  THI  across  evaluations,  a  signif-
cant  reduction  in  nuisance  complaints  related  to  tinnitus
as  observed.  At  T1,  the  nuisance  was  moderate,  at  T2,  it
ecame  light,  and  at  T3,  it  was  negligible  (Table  5).
Regarding  the  IQ-ISAD  questionnaire,  the  groups  were
omogeneous  in  comparisons  between  T2  and  T3  vs.  T1,
B
c
p
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Table  3  Descriptive  statistics  and  comparative  study  among  grou
Times/groups  Mean  Median  Standard  dev
T1 TG  7  7  1.21  
TGw/o 7.67  7.5  1.5  
T2 TG 4.33  4.5  1.3  
TGw/o 4.75  5  1.29  
T3 TG 3.08  3  1.08  
TGw/o 2.08  2  1.31  
VAS, visual analogue scale; n, number of subjects; Q1, ﬁrst quartile; Q3,
group without tinnitus; T1, ﬁrst evaluation (unaided); T2, second evalu
Statistical test used: Mann--Whitney.: 0.022*; T3w/o × T1: 0.002*; T2 × T1: 0.002*; T3 × T1: 0.002*.
oth  by  total  score  and  by  question  (without  statistical  sig-
iﬁcance)  (Table  6).
iscussionecause  the  aging  process  brings  organic  and  physiological
hanges  to  the  auditory  system,  we  chose  to  study  elderly
atients  in  a  restricted  age  group.23 Thus,  this  study  avoided
omparing  the  performance  of  elderly  patients  with  very
ps,  by  time  point,  for  VAS  (uncomfortable  with  hearing  loss).
iation  Q1  Q3  n  CI  p-Value
6.8  8  12  0.68 0.295
7  8.3  12  0.85
4  5  12  0.74 0.370
4  6  12  0.73
2.8  4  12  0.61 0.040
1  3  12  0.74
 third quartile; CI, conﬁdence interval; TG, tinnitus group; TGw/o,
ation (with prosthesis); T3, third evaluation (with prosthesis).
Sound  ampliﬁcation  in  the  elderly  with  tinnitus  
Table  4  Descriptive  statistics  and  comparative  study
among evaluation  time  points  for  VAS  (uncomfortable  with
tinnitus)  (TG).
Measures  T1  T2  T3
Mean  8.75  4.67  2.25
Median 9.5  4  2
Standard  deviation 1.48 1.3 1.14
Q1  7.8 4  2
Q3 10  5.3 3
n 12  12  12
CI 0.84  0.74  0.64
VAS, visual analogue scale; n, number of subjects; Q1, ﬁrst
quartile; Q3, third quartile; CI, conﬁdence interval; TG, tinni-
tus group; TGw/o, group without tinnitus; T1, ﬁrst evaluation
(unaided); T2, second evaluation (with prosthesis); T3, third
evaluation (with prosthesis).
Statistical test used: Mann--Whitney.
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sp-Values obtained in the comparison between time points:
T2 × T1: 0.002*; T3 × T1: 0.002*.
different  ages.  The  occurrence  of  tinnitus  in  people  aged
55--75  years  is  substantial.24
A  higher  proportion  of  female  elderly  patients  were
observed  in  this  study  (18  women;  12  in  the  TG).  There  is
a  greater  occurrence  of  symptoms  in  females24,25;  however,
it  is  notable  that  women  have  always  shown  more  concern
about  the  deterioration  of  hearing,  as  well  as  with  their
general  health.26
Studies  of  plasticity  have  suggested  that  an  increase  in
the  auditory  stimulus  provided  by  the  hearing  aid  can  induce
secondary  plasticity,16,17 also  diminishing  the  nuisance  and
the  change  of  attentional  focus  with  respect  to  tinnitus,
because  decreased  hyperactivity  would  occur  in  regions  of
the  auditory  pathway  and  also  in  non-auditory  pathways,
such  as  those  associated  with  perception,  attention,  mem-
ory,  and  emotional  reactions.27In  line  with  this  study,  a  higher  incidence  of  ‘‘pure  tone’’
tinnitus  was  observed  (66%),  but  with  frequencies  around
6000  and  8000  Hz.28 In  the  current  survey,  the  mean  value
Table  5  Descriptive  statistics  and  comparative  study
among evaluation  time  points  for  total  score  of  THI  ques-
tionnaire  (TG).
Measures  T1  T2  T3
Mean  45  21.33  9.17
Median 41  20  8
Standard  deviation  7.36  8.24  2.89
Q1 39.5  16  7.5
Q3 51  25  10.5
n 12  12  12
CI 4.16  4.66  1.63
THI, Tinnitus Handicap Inventory; n, number of subjects; Q1,
ﬁrst quartile; Q3, third quartile; CI, conﬁdence interval; TG,
tinnitus group; T1, ﬁrst evaluation (unaided); T2, second evalu-
ation (with prosthesis); T3, third evaluation (with prosthesis).
Statistical test used: Wilcoxon.
p-Values obtained in the comparison between time points:
T2 × T1: 0.002*; T3 × T1: 0.002*.
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ound  for  perception  of  tinnitus  frequency  falls  within  the
ange  of  ampliﬁcation  frequencies  of  hearing  aids,  which
ould  explain  the  good  prognosis  for  a  decrease  in  the  nui-
ance  associated  with  the  symptom.  Another  study  found  a
imilar  mean  (5333  Hz)  and  mentioned  the  importance  of  the
hoice  of  the  hearing  aid  according  to  its  frequency  band.29
 different  study  found  a  signiﬁcant  decrease  of  sound  inten-
ity  of  tinnitus  in  subjects  whose  frequency  of  the  symptom
as  below  6000  Hz,  and  concluded  that  the  frequency  of
innitus  should  be  considered  as  an  important  factor  in  the
uccess  of  ampliﬁcation.30
A  signiﬁcant  decrease  in  the  perception  of  sound  intensity
aused  by  tinnitus  was  observed  throughout  the  evalua-
ions  for  both  ears  (Tables  1  and  2).  It  is  noteworthy  that
n  the  assessments  with  hearing  aids  this  perception  of
ntensity  was  lower,  when  compared  to  the  assessments
arried  out  without  these  devices.  This  fact  demonstrated
he  beneﬁcial  effect  of  a  sustained  acoustic  stimulation  on
he  perception  of  tinnitus  by  the  patient.  Similarly  to  the
escribed  results,  perception  of  intensity  of  tinnitus  levels
as  observed  between  5  and  10  dB  SL.31
Other  authors32 found  no  effect  with  the  use  of  hearing
ids  in  the  perception  of  tinnitus  sound  intensity  in  any  of
he  groups  they  studied;  thus,  those  authors  concluded  that
ne  month  of  treatment  was  not  sufﬁcient  to  demonstrate
he  effects  of  ampliﬁcation  in  brain  plasticity.  However,  they
lso  did  not  report  the  time  of  effective  use  of  hearing  aids
y  the  subjects  they  studied,  and  in  the  present  study,  pos-
tive  results  were  observed  from  the  ﬁrst  month  of  use.
Regarding  the  nuisance  caused  by  hearing  loss  as  mea-
ured  by  VAS,  a  signiﬁcant  reduction  was  observed  from  the
valuations  in  both  groups  (Table  3),  with  statistical  differ-
nce  only  at  T3,  when  the  TGw/o  reported  less  nuisance
ompared  to  the  TG.  The  literature25 states  that  the  nui-
ance  caused  by  tinnitus  is  added  to  that  from  the  hearing
oss;  thus,  it  can  be  a  difﬁcult  task  for  the  patient  to  isolate
ymptoms,  in  order  to  deﬁne  the  quantiﬁcation  of  nuisance.
Again,  comparing  the  TG  results  for  the  nuisance  due
o  hearing  loss  and  to  tinnitus  (Table  4),  a  greater  nui-
ance  associated  with  tinnitus  vs.  hearing  loss  in  T1  could
e  perceived.  At  T3,  the  mean  that  expresses  the  nuisance
ith  tinnitus  was  lower  than  the  mean  that  reﬂects  the  nui-
ance  due  to  hearing  loss,  i.e., the  symptom  that  bothered
he  most  exhibited  the  greatest  improvement.  In  the  spe-
ialized  literature,33,34 the  nuisance  associated  with  tinnitus
an  cease  immediately  with  the  use  of  hearing  aids,  but  this
oes  not  occur  with  hearing  loss  with  respect  to  perception
nd  understanding  of  speech.
Where  hearing  loss  and  tinnitus  occur  together,  an  inves-
igation  into  which  of  these  symptoms  causes  the  greater
uisance  is  warranted,35 in  order  to  target  the  therapeutic
pproach.  In  this  study,  TG  showed  greater  nuisance  from
innitus;  thus,  in  addition  to  the  use  of  ampliﬁcation,  it  was
ecessary  for  the  participants  to  understand  the  pathophysi-
logy  of  the  symptom  and  the  role  of  rehabilitation,  helping
hem  to  reduce  anxiety  and  control  their  expectations.
The  ﬁndings  of  this  study  corroborate  results36 in  which
 reduction  in  nuisance  due  to  hearing  loss  was  observed
n  96%  of  participants  following  ﬁtting  of  hearing  aids.  The
uthors  also  emphasized  the  positive  plastic  changes  in
he  central  nervous  system  with  the  continuous  use  of  the
evices.
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Table  6  Descriptive  statistics  and  comparative  study  among  groups,  by  time  point,  for  total  score  and  by  the  IQ-ISAD  tool.
Times/groups  Mean  Median  Standard  deviation  Q1  Q3  n  CI  p-Value
Total T2 TG  31.42  31.5  1.16  31  32  12  0.66 0.788
TGw/o 31.58  31  1.83  30.8  32.5  12  1.04
T3 TG 34.25  34.5  0.87  33.8  35  12  0.49 0.780
TGw/o 34.17  34  0.83  33.8  35  12  0.47
(Qu1) T2 TG  4.92  5  0.29  5  5  12  0.16 0.546
TGw/o 4.83  5  0.39  5  5  12  0.22
T3 TG 5  5  0  5  5  12  -- 1.000
TGw/o 5  5  0  5  5  12  --
(Qu2) T2 TG 4.08  4  0.67  4  4.3  12  0.38 0.527
TGw/o 4.25 4  0.75 4  5  12  0.43
T3 TG 4.83 5  0.39 5  5  12  0.22 1.000
TGw/o 4.83  5  0.39  5  5  12  0.22
(Qu3) T2 TG  3.92  4  0.79  3  4.3  12  0.45 0.975
TGw/o 3.92  4  0.67  3.8  4  12  0.38
T3 TG 4.67  5  0.49  4  5  12  0.28 0.660
TGw/o 4.75  5  0.45  4.8  5  12  0.26
(Qu4) T2 TG  4.42  4  0.51  4  5  12  0.29 0.527
TGw/o 4.25  4  0.62  4  5  12  0.35
T3 TG 5  5  0  5  5  12  -- 0.070
TGw/o 4.75  5  0.45  4.8  5  12  0.26
(Qu5) T2 TG 4.67  5  0.49  4  5  12  0.28 0.660
TGw/o 4.75  5  0.45  4.8  5  12  0.26
T3 TG 4.92  5  0.29  5  5  12  0.16 1.000
TGw/o 4.92  5  0.29  5  5  12  0.16
(Qu6) T2 TG 4.92  5  0.29  5  5  12  0.16 0.284
TGw/o 4.75  5  0.45  4.8  5  12  0.26
T3 TG 5  5  0  5  5  12  -- 0.148
TGw/o 4.83  5  0.39  5  5  12  0.22
(Qu7) T2 TG  4.50  4.5  0.52  4  5  12  0.30 0.090
TGw/o 4.83  5  0.39  5  5  12  0.22
T3 TG 4.83  5  0.39  5  5  12  0.22 0.148
TGw/o 5  5  0  5  5  12  --
IQ-ISAD, International Questionnaire -- Individual Sound Ampliﬁcation Device; n, number of subjects; Q1, ﬁrst quartile, Q3, third quartile;
CI, conﬁdence interval; TG, tinnitus group; TGw/o, group without tinnitus; T2, second evaluation; T3, third evaluation; Qu1, question
on 5;
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Statistical test used: Mann--Whitney.
In  the  present  study,  all  volunteers  suffered  sensorineu-
al  hearing  loss,  i.e., the  nuisance  from  tinnitus  could
esult  from  the  permanent  decrease  in  auditory  stimuli
ith  increased  sensitivity  of  neurons  in  the  subcortical  cen-
ers,  and  the  treatment  with  hearing  aids  decreases  the
eripheral  deﬁcit,  causing  the  acoustic  signal  to  be  better
xpressed  in  the  central  auditory  nervous  system  (CANS).37
Current  research  also  showed  that  the  mechanisms
nderlying  plasticity  also  function  during  old  age;  therefore
linicians  should  not  avoid  therapeutic  interventions  in  the
lderly.
Still,  with  respect  to  the  nuisance  caused  by  tinnitus,
he  THI  questionnaire  results  (Table  6)  demonstrate  that,
uring  the  evaluations,  a  signiﬁcant  decrease  in  nuisance
omplaints  related  to  tinnitus  occurred,  either  by  total  score
r  by  the  use  of  the  scale.  At  T1,  the  nuisance  was  moderate;
t  T2,  it  became  light;  and  at  T3,  negligible.There  is  a  direct  relationship  between  the  score  of  this
uestionnaire  and  the  nuisance  associated  with  tinnitus,38,39
hat  is,  it  is  clear  that  there  was  a  reduction  in  nuisance  over
ime.
v
a
c Qu6, question 6; Qu7, question 7.
As  to  the  result  of  applying  the  IQ-ISAD  (Table  6),  the
roups  were  homogeneous  in  comparisons  between  T2  and
3  vs.  T1,  both  by  total  score  and  by  question;  there  was
o  statistical  signiﬁcance.  One  study40 mentioned  that  the
eduction  of  tinnitus  with  the  use  of  hearing  aids  can  inﬂu-
nce  the  users’  satisfaction  with  the  ampliﬁcation  device.
n  the  current  study,  it  was  found  that  both  groups  already
ad  high  scores  at  T2,  reaching  34  points  at  T3  --  positive
esults  also  found  in  other  studies.41,42
In  the  TG,  whose  participants  reported  a decrease  in
he  perception  of  and  nuisance  associated  with  tinnitus,
he  level  of  satisfaction  with  the  use  of  hearing  aids  is
nderstandable.  In  some  cases,  patients  with  tinnitus  are
ore  concerned  with  relieving  that  symptom  than  actually
educing  their  hearing  difﬁculties  with  the  use  of  hear-
ng  aids,  and  use  the  device  only  if  it  produces  tinnitus
asking.40With  the  IQ-ISAD,  we  found43 no  correlation  among  the
ariables  gender,  age,  degree,  hearing  loss  time,  side  of
daptation  of  hearing  aids,  time  for  adaptation,  and  ampliﬁ-
ation  device  category  with  the  degree  of  user  satisfaction.
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Thus,  these  variables  would  not  interfere  with  the  results
obtained  from  the  questionnaire.
The  results  of  this  study  revealed  a  signiﬁcant  reduction
in  self-perception  of  tinnitus  in  terms  of  sound  intensity,  and
in  the  discomfort  caused  by  this  symptom  and  by  the  hear-
ing  loss.  It  is  important  to  emphasize  that  the  performance
of  the  TG  volunteers  in  acuphenometry  test  revaluations
was  even  better  when  these  subjects  were  evaluated  with
the  devices  on,  which  reinforces  the  importance  of  patient
education  regarding  the  continued  use  of  hearing  aids.
Conclusion
From  the  data  obtained,  it  was  concluded  that,  during  the
evaluations  in  both  groups,  a  decrease  in  nuisance  caused
by  hearing  loss  was  observed,  and  also  that  the  percep-
tion  of  sound  intensity  and  the  nuisance  caused  by  tinnitus
were  reduced  after  intervention  with  acoustic  stimula-
tion  through  sound  ampliﬁcation.  There  was  no  difference
between  groups  with  respect  to  success  of  adapting  to  hear-
ing  aids.
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